Phthoxazolin A inhibits prostate cancer growth by modulating tumor-stromal cell interactions.
Because stroma in tumor tissues can promote prostate cancer development, modulation of tumor-stromal cell interactions may represent an attractive new strategy for cancer treatment. Here, we report that phthoxazolin A and its analog inthomycin B inhibit the growth of human prostate cancer DU-145 cells by modulating tumor-stromal cell interactions. Using an in vitro coculture system, in which prostate cancer cell growth is upregulated by prostate stromal cells (PrSC), we found that phthoxazolin A and inthomycin B strongly inhibited the growth of DU-145 cells when in coculture with PrSC compared to DU-145 cells cultured alone. Although PrSC consist of both fibroblasts and myofibroblasts, phthoxazolin A and inthomycin B inhibited the expression of smooth muscle alpha-actin, a myofibroblast marker, without affecting vimentin and beta-actin expression. Because myofibroblasts secrete various factors that can promote tumor cell growth, we examined whether the inhibitory compounds affected the secretion of such factors from PrSC. Proteomic analysis and reverse transcription-polymerase chain reaction revealed that phthoxazolin A and inthomycin B inhibited the expression of several insulin-like growth factor binding proteins and insulin-like growth factor (IGF)-I by PrSC. Transforming growth factor-beta1 increased myofibroblast numbers and IGF-I levels in PrSC. Phthoxazolin A inhibited transforming growth factor-beta1 activity without altering phosphorylation of the downstream molecule smad2. Furthermore, conditioned medium from phthoxazolin A-treated PrSC failed to increase the phosphorylation of IGF-IR and Akt in DU-145 cells. Taken together, our results suggested that phthoxazolin A acts as a small-molecule modulator of tumor-stromal cell interactions that can indirectly suppress prostate cancer cell growth through inhibition of IGF-I production by PrSC.